Effect of p-nitrophenyl-beta-D-xyloside on proteoglycan synthesis and extracellular matrix formation by bovine corneal endothelial cell cultures.
The effect of p-nitrophenyl-beta-D-xyloside on proteoglycan synthesis and extracellular matrix (ECM) formation by cultured bovine corneal endothelial (BCE) cells was investigated. BCE cells actively proliferating on plastic dishes produced in the absence of xyloside an ECM containing various proteoglycans. Heparan sulfate was the main 35S-labeled glycosaminoglycan component (83%). Dermatan sulfate (14%) and chondroitin sulfate (3%) were also present. Exposure of actively proliferating BCE cells to xyloside totally inhibited synthesis of proteoglycans containing dermatan sulfate or chondroitin sulfate and caused an 86% inhibition of heparan sulfate proteoglycan synthesis. The heparan sulfate proteoglycans that were extracted from the ECM produced by BCE cells exposed to xyloside had a smaller size and a reduced charge density compared to their counterparts extracted from the ECM of cultures not exposed to xyloside. In contrast to the inhibitory effect of the xyloside on proteoglycan synthesis, exposure of actively proliferating BCE cells to xyloside stimulated synthesis of free chondroitin sulfate and heparan sulfate chains. All of the xyloside-initiated glycosaminoglycan chains were secreted into the culture medium. The proteoglycan-depleted matrices produced by BCE cells exposed to xyloside were used to study the effect of these matrices on proteoglycan synthesis by BCE cells. BCE cells growing on proteoglycan-depleted ECM showed a considerable increase in the rate of proteoglycan synthesis compared to BCE cells growing on normal ECM. Moreover, the pattern of glycosaminoglycan synthesis by BCE cells growing on proteoglycan-depleted ECM was changed to one which resembled that of BCE cells actively proliferating on plastic dishes. It is postulated that BCE cells are able to recognize when an ECM is depleted of proteoglycan and to respond to it by increasing their rate of proteoglycan synthesis and incorporation into the ECM.